Uptake and metabolism of L-serine by Pneumocystis carinii carinii.
Serine is an important amino acid that is utilized in the biosyntheses of proteins and lipids. It is directly incorporated into the head group of phosphatidylserine, which in turn can be converted to other phospholipids. Also, it is required for the formation of long chain bases, precursors of sphingolipids. Uptake and incorporation of radiolabeled serine into both lipids and acid-precipitable material were demonstrated in Pneumocystis carinii carinii organism preparations freshly isolated from infected rat lungs. Radioactivity in proteins was about double that observed in lipids. Liquid scintillation spectrometry of metabolically radiolabeled lipids separated by thin-layer chromatography showed 53% of the total radioactivity were in phosphatidylserine, 12% in phosphatidylethanolamine, 24% in ceramides, and 11% in long chain bases and other compounds. Four long chain bases were detected by thin-layer chromatography in hydrolyzed P. carinii ceramides metabolically labeled with radioactive serine. Phytosphingosine and dihydrosphingosine were tentatively identified by their migrations on thin-layer plates. Radiolabeled ethanolamine was incorporated into P. carinii phosphatidylethanolamine, but relatively low incorporation of radiolabeled choline into phosphatidylcholine occurred. The observations made in this study indicated that P. carinii has the biosynthetic capacity to metabolize phospholipid head groups and to de novo synthesize sphingolipids. L-Cycloserine and beta-Cl-D-alanine, inhibitors of long chain base synthesis, reduced the incorporation of serine into P. carinii long chain bases and ceramides, which supported the conclusion that the pathogen synthesizes sphingolipids.